








































































































は、NaCl 118, KCl 4.7, NaHCO3 24.9, MgSO4 
1.2, KH2PO4 1.2, glucose 11.1, ascorbic acid 










液投与時は、37℃の灌流液（NaCl 56, KCl 66.7 
mMを含む）に混合ガスを通気しておき、通常
の灌流液と速やかに置換した。


























阪）から、tetrodotoxinはSigma chemical Co.(St. 












































*p<0.05 (vs 若齢-control）、#p<0.05（vs 若齢-atropine）、値は、平均値±標準誤差で表している。
　図３．ラット膀胱におけるatropineおよびpropiverine存在下での経壁電気刺激による収縮反応
縦軸：KCl溶液による最大収縮反応を100％とし、経壁電気刺激（128Hz）による収縮値を％で表した。
□コントロール、■ atropin10-6 M存在下、　 propiverine 10-5 M存在下、*p<0.05（vs 若齢-control）、
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　Bladder contraction is mediated neurogenicaly by both cholinergic and 
nonadrenergic-noncholinergic pathways. Muscarinic receptor stimulation plays a main 
role in emptying bladders. However, atropine is not fuly efective in some older patients 
with overactive bladder. Because propiverine has Ca2＋ channel-blocking efects in 
addition to antagonizing muscarinic receptors, it is useful for treatment of overactive 
bladder which is resistant to atropine. It is possible that the increase in the atropine-
resistant contraction (ARC) may be responsible for the increased urinary bladder 
dysfunction in aging. Therefore we studied whether ARC was enhanced by aging and 
whether propiverine could inhibit the contraction in rat urinary bladders. Urinary 
bladders were isolated from young (3 months) or aged (> 28 months) male Fischer 344 
rats, and the electrical field stimulation (EFS)-induced contractions were recorded in 
the presence of atropine or propiverine. Atropine inhibited EFS-induced contractions by 
55% and 25% in young and aged, respectively. Propiverine inhibited EFS-induced 
contractions by 54% and 60% in young and aged rats, respectively. These results 
indicate that the ARC was increased by aging and was, in part, sensitive to propiverine. 
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